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.oxcited molecules of water. Iavest { cadiation
“chamical “diseoloration of methylena-blue water solutions are
“deacribed, 1t §s shown that 1n certain conditions ‘there takes
glics efther oaly ha reduction of the dyestuil tato & leue
* hase with yleld of 1.8 molocules per. 200 ev, or only S8
% frreveraible oxtdation with a yleid of 1.8 moleculss per 100
ov. . Examples of seusibilization of ihe oxidation of beazens,

£31 slcohiol nd other’ compounds with the aelds of lous ot

diffevent valency are clted. The opinicn {a substantiated {hat

the radical HO; 1 fuc ipable of oxidixing sroma 5 com=
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L.s Lipatov, Yu. ’S., “

f-::y'l‘he phaae conditio hydra.te -cellulose compounds obta:.ned through E
- three’ different met 8 was: investigated by. means of electrong: with -~ - -

- an’energy of 90 kev, Tha existence of: foreign crystalline inclus:loﬂs

— - 4n-the ‘cellulosa. filng even-after 3 days of thorough -washing was -

' established electronmcroécopicany. ‘A study. of the entire convef'sion -

: 5 Iustitution
cu'l)m:l.'l‘d"ed

process -~ from’ 1sotfopic swollen hydrate cellulose into - highl:,r

~orderly. arranged fibers - showed tha,t the phase conversions do: not

affect the complete ‘conversgion. -process, . “The fact that celluloge -

o f,,;"compounds ‘are’ amorphous. was: confirmed Thirteen neferences* 10 USR
i j_f2 German and 1 UsA =1953). Table, i.]lustrat:.ons. e T
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"Investigation of Cas
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Confereace ~25-30 Harch 1957, Moscow
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Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 112 (USSR)

AUTHORS: Nikitina, T.S., Kuz'minskiy, A.S., Karpov, V.L.

TITLE: The Radiation Vuleanization of Caoutchoucs

PERIODICAL: v sb,: Deystviye ioniziruyushchikh izlucheniy ne neorgan. i orgu:n.
sistemy. Moscow, AN SSSR,. 1958, .pp'333-343

ABSTRACT: The article has not been reviewed,
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 21, » 158 (USSR)

AUTHORS:

PERTODICAL:

ABSTRACT:

Breger, A.Kh,, Belynskiy, V.A., Karpov, V.L., Produdin, 8.D.

Installations for Radiochemical Investigations omm,
Installation Ensuring a Dose InZensity of ip to .. Roentgen/ses in
a Volume of 30 ml ana of up to 100 Roentgen/see in 1 1 With a 0ot

T -Radiation Source With an Intensityof 3,400 geenu Radium

V sb,: Deystviye ioniziruyushchikh izlucheniy na necrgan, 1 organ.
sistemy. Moscow, AS USSR, 1958, pp 379 - 394

This %8 a review of installations for irradiation with the {7 -radiation
of Co in radiochemical investigations as well 2s a description of the
K— 1400 installation of the Physical-Chemical irstitute imenil Xarpov
with a cof0 ¥ -radiation sourze with an intensity of 1,40 g-equ Ra
ensuring a dose intensiﬁy of 200 roentgen/sec in = volume of 30 ml and
100 roentgen/sec in 1 1. The instaliation has been developad based on
the requirements of the modern radiochemical experiment; it is eguipped
i

O
L
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AUTHORS . Tarusova, 1,4,
Tuplunov, M,Ya.,
Dogadkin, R,A.,
AP eJak TRl STERE

freger, i.Kh,,

nl - 7. el k4 L 1

TITLE: Yulcarisution by Muclewr Rudiatiorn (VW karisateiva

pod vozdeystviyen yaderny-h izli-et eniy) S

PERIODIC..L: Rauvchulk i Rezina, 1958, MNr 5, pp l4-21 (USHR)

AZSTRACT:  Durin~ ¢ i
T YUTINZ recent years it was found thus rolymeric
m¢teg;ulsdundergo deep structural changas when
irradiated with hi,’k oners a¥S (X-Tuve end
racdiation), IIIVEQ‘?:)J'.*‘?%(;;‘;Z 53133?1 (}.—rily“» PR
.3 n Stigu 15 16 vulcerisction of
IEDUQTS upd1rubber mixtures by rudiouctiveoig*?aifiio
Ty - o 2 - s v
were curried out (Refs.l-?). This method orf Teon
vu¢cun1§atlop is calied "rudiatiornn §n105ni¢<tion
The uuthors irvestisuted the structure wnd +b )
rorertiec of rudiuti 7 - ohtoired
P pertles Ol rudiation vulcunisotes obtiuired L+
irredicting Fubbers and their mixtures ir un ‘%Bric
) T » » . = - 51y Al i i
roactor und by sulma. radiation from (of0 Ther also
. . - - . 3 * el CL >
Card 1/5 determined the conditiors for rresering the homosenecis
I e =% LASICUIGIECNUS
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: SOV/137-50-5-4/5%
Tulewndcatiorn by Melowr Radiation

colid wxf mdti-layer crticles (tyres) L the .ction
of melz.r radiaticr, The fellovwing riu.ers vere
tested: nutural, Lutaliere~uiirere 5iS-304 n
BE3-30.15 dicoyrene 3l und sodivm-lvtadiere SHIL  The
robbers weve vulcaundsed In thin larers in steel or
alnmirnium moulds, The degree of crocc-lix’tin. of
the melecvlar chuins of rubler during irradiation
vuleinication depends on tre aimixiures in the
Tubler and on the‘mo]ecular welgpht of the rubler and
iz wlec affected Ly the presence of oxyzen. The

R

influence cof the medium in whicl radiation %altes piace
on tke dezree of structure formation of vurified
nutural rubber durin: rudiation vilconiszation is

ghown graphicually in Fig.l; the infltesnce of ihe
macdium on the ¥inetic formation of crogs-linrs durin-
radiction vidcunisetior ie tibwluted(Tuile 1), On
gtudying the infra-red spectra it wus roted “tut the
rresence of rrenyl-Z-naphthylunine strencly inhibited
the oxidution procesces dvrin. irrcciuation. Spectre

f electruy puram-;netic rezonunce showed that

Card 2/5 sumples of SK8-30AM irrudiuted on wir had irerecsed
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Vulcarisation by Fuclecr Radiution

centent of free radicels (Table 3).
of

wrti- oxluun’cs on the properties

valeonicates i 1w to a ¢ ¢ Tl z :
isa s duve, to a \.oz,rlderuole gxtent, to ths
)

cecracsed mumber of double Hon

arti-oxidants, Fiz.2: the rals

ders sudjected to rudistion

A . L K R, - P

i- ."3 tie (Ai.ff_‘:dei;?e of the constant of the rote

reraxation of the above vilewnicotes on

cm:s—T inkg, Due to the oigh rever of

rclear r‘:'s, vrniforn vulcinisation ic
mple (Table 4), The

alc“h;ylrh‘ "Tdtc is defi: r

threvbout the s
tha
2580r2el emergy, br the type

robbter, by the Jmorrt of fillers
a0 Ll-ovlLL;h“t’: l“ ”ﬁ wll \L,JI‘E’ JAAd

1I'I'u.ﬂlu.t.l.0.{ os ‘.o’l 2

u.’!l tion wlicinisitar o

s3il ]"" surpassing tle

ow--&,wl‘" SR -;C“v TLT
Card 3/5 r.te of tio;

te
;2 relaxation o

APPROVED FOR RELEASE: 06/13/2000

&4

L

e

e

an

S

CoL

wed U the &

JENp . | -

&na comlogit
. P

chatol pldf;lc

e onzd

Fal e

L30T

(o il

CIA-RDP86-00513R000720830012-8

nde in tke presence of
mation of tersior of
nulcanisatior in air

Ia)

woedlD

CIA-RDP86-00513R000720830012-8"




13R000720830012-8

e

. T T S FE )

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00

e
et 807/135-50-5-4/9
Jvlcanisation by Nuclear Redistion 3n-50-5-4/9

2

o

[4

Duriiy the irradiction of purified 1uhlLer- inten
oxidation occurs; this leids to coumplete 1085 o
€3 -gdenyan, 4o 3 11 1ee! 24 . N TN
unsataration vhen the wosage of Irradiation = 50 ne-w
roentgen. ID LS 0ume e amaviad ap deee oo Megk
rocntsen., Lels CdBe toe uamount of doudle bonds
}s decrewsed to 309, Conditions for preperii:
nomoseneous vulcanisation srates were.foﬁné 0 e
independent from the thickness of +ha samples (withiz
the limits of 0.1 - 4D m). The prysicowmeoioiies
the L £ - 1w . 2 peysico-mechunicy
and technological Properties of rublers “rar-;eics
hpalabien - L D ER AL} 520 L DY
zu}9?hlfaulon radiation were tes ub%e 5) ItJﬂvs
round thut these vulcunisates WATS ToT: rasict -
thermo-oxidative aseins +! ooy L28tstaut to
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06210

50V/64-59-6-2/28
Karpov, V. L., Malinskiy, Yu. M., Mitrofanova, L. V., Sinitsyn,
S. T., Finkel!', E. E., Fridman, A. 8., Cherntsov, 3. M.

Increase in the Thermostability of the Polyethylene Insulation
of Cables by Means of Exposure to Ionizing Radiation

Khimicheskaya promyshlennost', 1959, Nr 6, pp 468 - 474 (ussg)

The thermostability of polyethylene can be increased by the
action of jonizing radiations (Ref 1). Polyethylene exposed to a
sufficiently large dose of radiation at 11021159 possesses pro-
perties similar t

cables (1 mm thick co with polyethylene
(type OKhK-501). The insulating material was exposed to‘K—rays
of Cob0 (gamma plant "K~+20000" (Ref B8)) with a capacity ‘of
0.6-0.9 Mrad/h or to fast electrons from a linear accelerator
of 1 Mev., The tenaile strength of the exposed samples was tested
by means of a dynamometer designed by v, a. Belynskiy, S. D,
Prokudin, and B. I. Zverev at the Fiziko-khimicheskiy institut
im. L. Ya. Karpova (Physico-chemical Institute imeni L, Ya,
Karpov). The thermostability of the irradiated samples was de-
ternined by means of an apparatus (Ref 10), At the sanme time,
the dependence of the deformation on time was investigated at

CIA-RDP86-00513R000720830012-8"
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FREYDIN, A.S.; MALINSKIY, Yu,M.: KARPOV, V.L. 2
o/ Effect of lonizing radiati'c;r:iwaﬁ':iiﬁttii‘él"polymor'a. Carbohydrate=~ '

- lignin complex and its componantg. Vysokom.sced. 1 no.5:784-790
- M 's59, (uIRA 12:10)

1. TSentral'ryy nauchno-iasledovatel 'skiy inatitut stroitel'nykh

konstruktsiy Almdeasil stroitel'stva i arkhitektury SSSR {1 Mzikc-~
khinicheskiy institut im, L.Ya.Karpova.

(Garma raya) (Lignin
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FREYDIN, A.S.; MALINKIY, Yu.M,; EARPOV, V.1

Effect of {onizi :
ng radiation on t o
Gidroliz 1 lesokhim,prom. 12 no.B?bf;enfggl 8ta?i}§:712fé3ood.
' * 3

1. TSentral'nyy naucn
TR nn-issladovatel 'kt
obrabot; skly Institut
o aLo;ki Aareva (for Fraydin), 2, Fiziko-khimichea:;kh?niChenkoy
Mo Yeba, Karpova (for Malinskiy, Karpov), “y inetitut

(Wood~-Chentatry) (Radiation)
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BREGER, A.Kh, - Pz?inihau.u_chgatiye: VATNSHTEWN, B,1.; SYRKUS, H.P.;

EYABUKHIN, Yu.S. ;i KOZLOV, ¥.4A. --KARPOV, V.L., red,; TARAKHOVSEAYA,
N.X., red,; TAZLOVSKAYA, B,, tekhn.red,

[Nuc;lear radlation sources and their application to radio-

chemical processes] Istochniki iadernykh izluchenii i ikh pri-

menenie v radiatsionno-khimiche skikh protsessakh, Pod red, V.L,

Karpova, Moskva, Vaes.in-t nauchn, i tekhn.informatsii, 1960,

128 p, (MIRA 13:10)
(Radiation) (Radiochemistry)
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TIXHOMIROYVA, H.S,; MALINSKIY, Tu.M, ; FARFOV, V.L,
“_.——_——.\

Diffusion processes in Polymers. Part 1: Diffusion of monatomic

£a808 through polymer films of different structure,

806¢. 2 n0,2:221-229 ¥ 160,

Vysokom,
(MIRA 13: 11)

1, I-rauchno-iosledovatel'skiy institut plastichesldkh mags i Fiziko-

khimicheskiy institut imeni L.Ya.
(Polymers)
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TIKHOMIROVA, N.S.; MALINSKIY, Yu.M.; KARPOV, V.L.

Diffusion procosses in polymers, Part 2: Fffect of the atomic
diaveter on the diffusion of gases in the polymer. Vysokon.
soed. 2 no0.,2:230-237 F 60, (MIRA 13:11)

1, Nauchnp-issledovatel'skiy institut plastmass 1 Fiziko-khimicheskiy
institut imeni L.Ya. Karpova,
(Diffusion) (Polyethylene) _ {Polyamides)
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5. 3120 2208, 2108, 1526 S/1go/6o/002/004/002/o20
/1 221y B004,/B056

AUTHORS: Novikov, A. S., Karpov, V. L., Galil-Ogly, F. A.,
Slovokhotova, N, A., Dyumayeva, T. N.

/
TITLE: Investigation of the Effect of Ionizing RadiationZ>Upon the
Chemical Structure of Rubber-like Fluorine Copolymers

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 4,
pp. 485-491

TEXT: The authors proceed from published data (Refs. 1-5), according to
which, unlike what is the case with polytetrafluoroethylene and 1
polytrifluorochloroethylene, in the case of rubber-like copolymers, \not
destruction but structure/formation is caused by ionizing radiation
(radietion vulcanization)\ he authors therefore investigated this
process on CKQ -32 (SKF-32)"fluorine polymers. As a radiation source,

a Cob0 apparatus wilh an activity of 1,400 and 21,000 gram-equivelent of
radium was used. The intensity of irradiation was 0.54-106 r/h; the
total dose wes 3 - 80+10° r, The copolymer films were irradiated in air

Card 1/4
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Blis02
Investigation of the Effect of Ionizing s/19o/60/002/oo4/002/020
Radiations Upon the Chemial Structure of B004/B056
Rubber-like Fluorine Copolymers

or vacuum (10-4 torr). The ehemical changes occurring as a result of
irradiation were examined by infrared spectroscopy. By means of an
NKC-14 $IKS-14) spectrometer, the spectra in the range from 500 to
1450 cm~1 were taken on 4y thick films, and within the range from
1450 - 3500 c¢m~1 on 140 ~ 150p thick films. Fig. 1 shows the infrared
initial copolymer, which is interpreted by the authors.
r leads to considerable changes (Figs. 2,3). The
absorption bands of Oxygen-containing groups and of the
—CF:CF2 group increases considerably, while the intensity of the c-H,
C-F, C-Cl bond stretching vibrationg decreases. Herefrom it isg concluded
that gaseous compounds containing H, Fy, or Cl are liverated., Fluorine
copolymer irradiated in vacuum shows a different spectrum (Fig. 4). At
small doses (10.106 - 20.106 r), the absorption bands 1640 cm=1
(-CH=CF-); 1740 cm-1'(-CH=CF2 or R-CF=CF-R); and 1840 cm-! occur. The
latter band is interpreted by the authors as belonging to the group
-CF=CFy. At higher doses, instead of the 1740 and 1840 cm-1 bands, a
broad band with a maximum at 1800 cm-1 occurs, This is explained by the

Card 2/4
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investigation of the Effect of Ionizing 5/190/60/002/004/002 /020
Radiations Upon the Chemical Structure of BOO4/BOS6
Rubber-like Fluorine Copolymers

formation of cross links at the expense of the double bonds. The
congiderably decreasing solubility with increasing radiation dose

(Fig. 5) confirms this assumption. An increased content of vinylidene-
fluoride promotes ¢ross linking (Fig. 6). A linear interrelation between
cross links and vinylidenefluoride®lcontent was found (Fig. 7). At the
same time, however, also destruction occurs, which manifests itgelf by
decreasing viscosity (Fig. 8). The authors draw the conclusion that in
the fluorine copolymer the same reactions occur during irradiation as in

formation of a further free radicall] The recombination of the free
radicals leads to cross linking. With increasing copolymer content, the
number of double bonds increases. There are 8 figures and 8 references:
5 Soviet, 1 US, 1 French, and 1 British, .
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83702
& . ~ - .i__\i '
5/196/60/002/006/007/012 RS

BO15/B064 w ;

1] 2210
AUTHORS: Yegorova, Z. S., Malinskiy, Yu. M., Karpov, V. L. J!fﬁ
Kalmanson, A. E., Blyumenfel'd, L. A‘mesm:wnhng% 1

b

\ i
TITLEs Chemical Changes of Polyvinylchloride Under the Influence 1

of Ionizing Radiations ;5

\
PERTODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol, 2, ¥ec. 5,

pp. 891-898

RPN A A NN

TEXT: The present paper invesﬁ%gates the dependence with time of the
color change of EVC irradiated or non-irradiated under different con-
ditions. The structural changes brought about by irradiation were also
investigated. PVC powder samples and films (40, 180, and 200  thick)
were irradiated at 293°K and T7°K in vacuum (upproxlmately 1074 torr),
and stored in vacuum or in the air. Irradiation was made with fast
neutrons with an energy of 200 kev, with a current density of 0.6 e/°m
being applied to the samples provided for determining the abscrption
spectra (on the C$ - 4 SF 4) spectromefer) and paramagnetic electron
resonance, and for determining the infrared spectra 1.2, a/cm An

card 1/3
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Chemical Changes of Polyvinylchloride Under $/190/60/002/006 /007 /012
the Influence of Ionizing Hadiations B0O15/B064

electron accelerator with extracted beam was used as electron sourca.

L. A. Vasil'yev irradiated the semples. In the infrared spectrum of the

non-irradiated PVC (Fig. 1) a strong abaorgtion band lies at 1256 cm™’

for the -CHCl- group (Ref. 8), at 1428 cm~1 for tho deformation oscil-

lations of the methylene group (Ref. 9), and at 1330 cm™! for the

i CH group (Ref. 9), at 1097 cm~! for the C-~C bond of the carbon chain,

{_ at 960 em~! for the nethylene group and the C-C bond of the carben
skaleton, as well as at 698 em=1 for the C-Cl bond. The intensity of

the 1256 cm~' and 698! band is reduced in the spectrum of PVC irradiated

in vacuum at room temperature for 3 hours which indicates a reduction

of the chlorine ocntent, as well as of the 1428 em*! and 960 en~"

indicating a reduction in the amount of methylene groups. In this con-

nection conjugate double bonds are formed under the separation of HC1

(new band in the range of 1720-1530 om“1)n The further results obtained

by spectral analyses and paramagnetic electron reaonence indicate that

the eclor change of PVC is due to processes occurring under the pariici-

pation of radiculs. By the method of the paramagnetic slectror resonance

+he concentration of the radicals was found to decreass witn %time. In

vacuum, this decrease is apparently due to n recombinaticn of the relicals,

Card 2/3
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' $/190/60/002/009/006/019
91,6200 ofro 2209 ,2109 B004/BO60
AUTHORS: Tikhomirova, N. S., Malinskiy, Yu. M., Karpov, V. L.
TITLE: Study of Diffusion Processes in Some Polxmersﬁ.IIIh Irre-

versible Variationsof the Diffusion Characteristics Due b
the Action of Camma Radiation of Co%0 on the Polymer 1
\
PERIODICAL:  Vysokomolekulyarnyye soyedind
pp. 1335-1348

diya, 1960, Vol. 2, No. 9,

TEXT: The authors studied the dependence of the coefficient P of the
permeability to gas, of the diffusion coefficient Dy and of the solubility

¢ of helium and argon ox the irradiation dose (up to 1250 Mr d) at 25, 40,

60, and 70°C for films¥of polyethylene¢(0.4 mm), pol amidew?4/10 (0,01 mm}, ,/
methylel polyamide 2/10 (0.012 mm;, CKC-30 (SKS-30) rubberg{0.4 mm), and
polytetrafluoro ethylene W0.06 mm). Apparatus, preparation of the films,

and method of measurement are described in a previous paper (Ref. 19). Ex-
perimental data are provided as follows: 1) For polyethylene: (Pigs. 1, 2,
Table 1) P and D for helium and argon ags a function of the irradiation

dose; Fig. 3: dependence of the degree of cross-linking on the dose; Fig.4:

Card 1/4
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83475

Study of Diffusion Processes in Some Polymers. S/190/60/002/009/006/019
TIT. Irreversible Variationsof the Dif€usion B004/B0O60
Characteristics Due to the Action of Gamma

Radiation of Cob0 on the Polymer

relative heights of the peaks of X-ray diffraction in irradiated and non-
irradiated material; Table 3: ¢ for He and Ar as a function of the dose;
Fig. 9: log P, log D, and log ¢ as f(1/T) for non-irradiated materisl, as
well as at 100 Mrad and 800 Mrad. 2) Polyamide and methylol polyamide;
Pable 2, Pig. 5: P and D as a function of the dose at 25 and 95 C; Figs. 6,
7: relative heights of the peaks of X-ray diffraction; Fig. 10: log P and
leg D as a function of l/T for non-irradiated material, as well as at doses
of 600 and 1250 Mrad. 3) Polytetrafluoro ethylene: Fig. 8: P; D, and ¢ as

a function of the dose. Table 4 gives the activation energies ED of diffu-

sion, E_ of permeability, and the values for D, - defined as log D = f(ED)

(Fig, 11), as well as the enthalpy and entropy of the dissolution of gases
in the polymers investigated with varying dose. Table 5 provides the solu-
tion heats of ethane, ethylene, propane, and butane in vulcanized natural
rubber as a function of the sulfur content. Baging on these data, the
authcrs arrived at the following conclusions: With increasing irradiation
dose there is a decrease in the diffusibility of gases 1n polyethylene,

Card 2/4
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Study of Diffusion Processes in Some Polymers. S/190/60/002/009/006/019
III. Irreversible Variationsof the Diffusion  B004/B060
Characterigtics Due to the Action of Gamma

Radiaticn of 0060 on the Polymer

polyamides, and $SKS-30 due to increasing cross~linking., In the case of
polytetrafluoro ethylens, D begins to rise at 2 Mrad. At 8 Mrad, the per-
meability to Ar is 27 times greater than in the case of non-irradiated
material; this fact is explained by the formation of microcracks. In the
case of polyvinyl chloride, the permeability to Ar is quadrupled, and that
to He is trebled,. after 250 Mrad. In conformity with Ref. 26, the authors
assume a cleavage of HCl, formation of double bonds, and a resulting great-
er solubility of gases, as well as the formation of microdefects. ED’ heat

and entropy of the dissolution of gases increase with polyamides and drop
with polyethylene, The drop of Ep is due to the drop of the dissolution

enthalpy with increasing dose. Up to a cross-linking of 10-12%, the - '
steepest drop of P and D ooccurs in polyethylene. Do is a particularly

sengitive characteristic of the structural changes undergone by a polymer
under irradiation., The following after-effects were observed: With poly-
ethylene and polyamides; heating leads to a further decrease of P and Dj
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Study of Diffusion Procegses in Some Polymers. S/190/60/002/009/006/019
IIT. Irreversible Variationsof the Diffusion B004/B060
Characteristica Pue %o the Action of Gamma

Radiation of (000 4 the Polymer

®ith polytetrafluoro ethylene, this effect occurs already at room tempera-
ture. These effects, which are explained by the reaction of free radicals,
were taken into account during the measurements. The authors thank

belymers by means of X-ray diffractionl)}There are 11 figures, § tables,
and 29 references: 17 Soviet, 12 US, and 6 British,

B. I. Zverev for his determination of the crystal content of irradiated V(

ASSOCIATION: Nauchno-issledovatel'skiy institut plastmass (Scientific
Research Institute of Plasticg), Fiziko-khimicheskiy
institut im. L. Ya, Karpova (Physico-chemical Institute
imeni L. Ya. Karpov)
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alro 1200 , 2109 3/190/60/002/009/007/019

ATie B004/B060

AUTHORS: Tikhomirova, N. S., Malinskiy, Yu. M. Karpov; V. Le¢

TITLE: Study of Diffusion Processes in Some“Polxmers“ IV. Rever-
gible Variations of the Diffusion Characteristics Under the
Action of Irradiation |4

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 9,
ppo 1349-1359

TEXT: In the present grticle, the authors discuss their studies dealing
with the changes in diffusivity of gases through polymer films under the
action of irradiation,\and explain the reason why the direct measurement
of the diffusion constant D gives rise to experimental difficulties; 89 O<
as to make it preferable to measure the permeability constant P as a func-
of the time or irradiation = (Fig. 1). Fig. 2 is 2 schpmatic re-
presentation ofé?he experimental apparatus. A Dolvethylendgir polytetra-
fluoro ethylene film was stretched across the diffusion cell made of

Stainless steel (Fig. 3). The space velow the film was filled with helium
ar xenon (700 torr); the space above the film was evacuated %o

Card 1/5

APPROV :
ED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720830012-8"



"APPROVED .
ki FOR RELEASE: 06{13/2000 CIA-RDP86-00513R000720830012-8

83476
Siudy of Diffusion Processes in Some Polymers. s/19o/6o/ooz/oo9/oo7/o19
1V. Reversible Variations of the Diffusion B004/B060
Characterigtics Under the Action of Irradiation

2 - 5-10"5 torr. The pressure change in vacuum wag measured by an induc-
tion manometer designed by V. B. Osipov (Fig. 4), the sensitivity of which
was 0,05 torr per dial millimeter. The inductivity was recorded with an
3MBU-14 (EPVI-14) apparatus. Fig. 5 shows the calibration curve of the
manometer. The diffusion cell was jrradiated by means of Co in a

K-20000 (K—ZOOOO) chamber. The diffusion cell was repeatedly introduced
into the irradiation chamber and teken out again. Figs. 6-8 show the
function Ap = £(x) for helium - polyethylene, xenon -~ polyethylene, and
helium - polytetrafluoro ethylene at radiation jntensities attaining 'b)(
730 roentgen/sec. Table 1 gives the effect of various radiation intensi~
ties on P, The following was observed: P rises at beginning irradiation
and nearly drops vack to the original velue. Po ghen irradiation igs stopped.

In the case of polyethylene, P rises to the 10 - 15fold, and doubles in
the case of polytetraflucro ethylene. Xenon ig diffused more quickly than
nelium. Fig. 9 shows thal p/P . is & linear function of the radiation in-
tensity. Table 2 ghows the effect of the temperature jpnorease of the fiim
on the permeability to gas. 1t may be seen that the latter was responsible
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of Diffusion Processes in Some Polymers. S/190/60/002/OO9/007/019

tions of the Diffusion B004/BO6O
f Irradiation

Study
. IV, Reversible Varia

Characteristios Unde

+ the Action O

for only 1/6 of the peasured sffect. gpecific experiments made with an
even more gensitive manome tex (0.013 torr per dial millimeter, calibration
curve Fig. 10) showed that the higher permeability to gas is not caused

by an jncreased golubility of gases in the polymer jrradiated (Table 3},

A paper by Yu. Se Lazurkin et al. is mentioned (Ref. 1). There are 10
figares; % tables; and 4 Soviet references.

ASSOCTATION: Nauchno-iasledovatel'skiy ipstitut plastmass .
(scientific Regearch Ingtitute of Plastics): VX(
Fiziko-khimicheskiy institut im. 1. Ya. Karpove

te imeni L. Ya. KarpoVv

(Phxaigo—chemical Institu

March 31, 1960
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86318
24,6100 3/190/60/002/012/001/019
\S. 0206 2209 B017/B055
AUTHORS: Novikov, A« Ses. W_Y_J__L_'_L_Galil-%ly, Fo Aoy

glovokhotové, R, Aey Dyumayeva, 7. K.

tural Changes in
d by Tonizing Rediation

TITLE: The Bffect of Metal oxides on struc
Fluorinated Rubber Copolymers Cause

and High Temperatures

1960, Vol. 2, No. 12,

PERIODICAL: Vyaokomolekulyarnyye soyedineniya,
PP 1761-1767

7EXT: The authors studied the effect of metal oxides (Ca0, Mg0) on the
under the influence of L}{

chemical chenges in fluorinated bber copolymers
0 gource with activity 21,000 gram-

jonizing radiation, applying & 006
equivalents and jntensity 0.54.10° T, he The(hemical changes in the fluor-
ijnated polymers were investigated by infrared gpectroscopy in the

4,000 - 1.300 en~ ! region on the UKC-14 (1KS-14) gpectrometeT. The
mechanical properties of jrradiated fluorinated polymers with and without
a metal oxide content are given in & table. The admixture of small
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rhe Effect of Metal Oxides on gtructural /190 60/002/012/001/019
Changes in Fluorinated Rubber Copolymers B017/B055
Caused bY Ionizing Radiation and Bigh pemperatures

quantities of calcium oxide wes found to increase polymerT strengthe. The
change in gtrength after jrradiation of polymers containing varying
amounts of ¢& ide is shown graphically in Fige 1. The viscosity

of methyl-eth lutions of the polymers decreases after ir-
radiation. The i red spectra of fluorinated polymers type CcK$ -32
(SKF-BZ) pefore and after jrradistion, witn end without calcium oxide, 8Te
ghown in Figso 5,6 and T« A considerable number of conjugate jouble Bbonds
of the type -CH=CC1-, and OH and HFE groups were found to form in the

presence of metal oxides. Metal oxides prevent the formation of volatile
compounds during jrradiation, since they react with these compounds.
nesium oxide bind volatile compounds which form on heating
under pressure. The infrared gpectra of
g under pressure to 200°C,

with and v i are given in Pig. 8- In the
jrradiation of fluor the metal oxides act 88 acceptorxs
for hydrogen—fluorid chloride compounds and for fluorineg,
chlorine, and hydrogen. There are g figures, 1 table, and 11 referencess
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The Effect of Metal Oxides on structural s/190/6o/ooz/o12/oo1/o19
Changes in Fluorinated Rubber Copolymers BO17/3055
Caused by Ionizing Radiation and High Temperatures

5 soviet, 3 Us, and 3 Britishe

ASSOCIATION: Rauchno-issledovatel'skiy institut rezinovoy promyshlennosti
(Scientific Research Institute of the Rubber Industry).
Fiziko—khimicheekiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTEDs May 11, 1960
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22 (5) 5/032 60/026/01/034/052
AUTHORS: Karpo¥e Ve Les Malinskiy, Yu. M« B0O10,/B006
Mitrofanova; L. V., Finkel', b. E., Fridman, Ao 8.

PITLE: pavice for Determination of the Thermal, stability“of Poly-~
ethylene- or Rubber Cable Insulations v

PERIODICAL: Zavodskaya 1aboratoriya, 1960, Vol 26, ¥T 4, pp 102 - 103 (USSR)

ABSTRACT: The device mentioned in the title (Fig 1) consists essentially

of an H-shaped frame gtanding on & gteel plate. The latter has

an opening in the middle of the crossbeam, through which the
post with the loading weights 1is guided. At its top end; the post
jg fitted with a plate which transmits the pressure to the sample
by means of two inset rodlets. The sample (a piece of cable with
the insulation i ported by two rodlets also.
To indicate subsidence tion) of the jast-mention-
ed plate by the indicator, the jndicator is placed on the plate.
Except for the indicator, the device is put in a thermostat,
rendering possible sample heating at various rates up to 230 .
The thermomechanical curves obtained for samples of high- and
low~-pressure polyethylenewby means of the device described above
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e relative measuring error of this device(EEz; b

There are 2 figures.

Device for Determinati
of Polyethylene- OT Rubbe

are given (Fig 2). Th
is + 5% at the maximum.
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5(4),21(8),15(8)

PERIODICAL:

Reversible Alterations o

Folveapriachish FOR RELFASE BT 0o crpemgiscioasmanorzos0oi)

o S O S S e

5/020/60/130/05/035/061

v +S., Malinskiy, Yu.M.

g pimedd 15

Reversible Alterations of the Perme
in the Gamma Irradiation Process

ability of Polymers to Gases

7 -
Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 5, pp 1081-1084

(USSR)

i Ref 5) had observed
s e Hakul’aki md Yu.s. Lazurkin (
i:vgrﬁible effectﬁ in the irradiation of polymers,?t?e iuthgra
investigated the effect of ¢ -~radiation upon gas diftusloge9y
olymers. Films of etnylene’and polytetrafluoroe hy edi )
zerz jrradiated with Co (a7tivity of 22 kg;e%uizamofoia um
e -

doses of up to 700 rads/sec. The rate o

:iign diffusion by the film was manometrigallyfm:gzuiig; The
er o 2
i of the pressure gauge with a recor .
%3315?4 was suggested by V.B. Osipov. The expgrlgen:athe
Figure show

ratus is illustrated in figure 1.

;ﬁ§:tion p = £(x) for polyethylene at 10° and a dose of

ijled in table 1.
de/sec. Experimental data are comp : it
;zgezzaiély aftei the introduction of the radiation source 1nito

;ﬁsnafgzratus, p;essure rises linearly with the radiation doge
Source has been removed, the diffy i .
approaches the initial rate but,rem Lehor. Dhis bongess
ins higher. This h
effect increases after eachsir ; . sl
radiation. The same resul
were obtained for polytetrafluoroethylene (Fig 3). I:ut;fs

i:g:,t:est periods were, however, short becaugse of the low
turaadeggngngili;ytﬁf this polymer. Figure 4 shows the tempera
ce o ¢ rate of xenon diffusi
The acceleration of radi Puston 1o orhesoylene.
ation-induced diffusion is explai
2gel:cal gxcitation of molecules, increase in their efa:t?:gt
O primery absorption events ofg“-quanta, and by secondarg

Teactions. There are 4 fi
of which are eooilre 4 gures, 1 table, and 7 references, 4

Fiziko~khimicheskiy insgtitut
im. L.Ya. i
Physical Chemistry imeni L.Ya.m rooy), Carpova (IRStltute =

PRESENTED:
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PHASE I BOOK EXFLOTTATION 80V /5486

Veesoyuznoye soveshchaniye po voedreniyu radioaktivnykh izotopor i yedernykh
1zlucheniy v narodnoyo khozyaystve SS5R, Riga, 1560.

Radiocaktivnyye izotopy 1 yedernyye izlucheniya v narodnom khozyaystve 83SR;
trudy soveshchaniya v 4 temakh, t. 1: Obshchiye voprosy prireneniya
1zotopov, pribory o {atochnikami radioaktivnykh 1zlucheniy, rndiataionnoya
khimiya, shimicheskaya 1 peftepererabatyvayushchaya promyshlennost? {Radio-
active Isotopes and Huclear Radiations in the National Economy of the USSR;
Tronsactions of the Symposium in } Volumes. v. 1: General Problems in the
Utilizotion of Isotopes; Instruzents With Sources of Radioactive Radiation;
Redintion Cherietry; the Chemical and Potroleun-Refining Industry) Koscov,
Gostoptekhizdat, 1961, 340 p. 1,140 copies printed.

Sponooring Agency: Gosudaratvennyy nauchno-tekhnicheskiy komitet Baveta Ministrov
6SSR, and Gosudarstvemnyy komitet Soveta Ministrov 83SR po {spol' zovaniyu
etommoy energli,

Ed, (Title page): K.A, Petrov, 1.I. Petronko and P,8, Bavitskiy; Eds, of this Vol.t
L.I. Petrenko, P,8. Bavitskly, v.I. Sinitsin, Ya. M. Kolotyrkin, K.P. 8yrkus
and R.F, Romm; Executive Eda,: Ye, 8, levina and B, ¥, Titskaya; Tech, Ed,:
E.A., Mukhina, .

c
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. Radioactive Isotopes (Cont.,) » 80V /5486

PURFOSE: The book 1s intended for technical personnel concerned with provlemn
of application of radicactive isotopes and muclear radiation in all branchen
of thz 8oviet economy,

COVERAGE: An All-Union Conference on problems in the introduction of radicsctive
isotopes and nuclear radintion into the national economy of the Soviet Union .
took place in Riga on 12-16 April 1960, The Conference vas sponsored by: )

' the Gosudarstvennyy neuchno-tekhnicheskly komitot Saveta Hinistrov 8SSR (State

Scientific and Technical Comulttee of the Council of Hinisters, USSR); Glrmoye
upravleniye po ispol'zovaniyu atomnoy energii pri Bovets Ministrov §SSR (Main
Adniristration for the Utilization of Atomic Energy of the Council of Hinisters,
USSR); Acedomy of Bciences, UISR; Gosplan UISR; Gosudarstvennyy komitet Baveta 7y ’
Miniotrov 83SR po avtomatizatgii 1 moshinostroyeniyu (State Comzditee of the \ .
Council of Ministers, USSR, for Automation and Machipe Building} and the Council ‘f .
of Ministers of the Latvian SSR, The trancactions of this Conference are
Published in four volumes. Volume I contains articles on the following subjectst
the general problems of the Conference topics;.the state and prospects of z
develomrent of radiation chemistry; and results and prospects of applying radio- 4
active 1potopes and muclear radiation in the petrolewn refining and chemical PoA
industries. Problems of designing and mapufacturing instrumants which contain '
sources of radicactive radiation and are used for checking and automation of
techrological procegses are examined, along with problems of aceident prevention
&{31; cfég use, Io persopalities are mentioned. References accompany some of the

Card~2£2
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Karpov, V.,L. Prospects of Industrial Application of Radiation
Chiemistry in the USSR and Abroad 42

Zhernov, V.S8,, and S,V, Mamlkonyan, New Industrial Checking and
Measuring Apparatus for Operation With Radjoactive Isotopes and
Radiation 49

INSTRUMENTS WITH RADIOACTIVE RADIATION BOURCES

Lade, G.I., K.K, Shpor, and V.A, Yanushkovskiy. Instruments With
Radioactive Radiation Sources Manufactured at the Tellin Experimental
KIP [Checking and Measuring Instrument] Plant 69

Gol‘'din, M,L,, A.P, Krivchikov, and M,S, Gorudetskaya. Instruments With
Radioactive Radiation Sources Manufactured at the Khar'kov KIP Plant T5

Sul'kin, A.G. [Present] State and Prospects of the Construction and
Manufacture of v-Apparatus at ths "Mosrentgen" Plant . 80

Atopkina, M.8., V.A, Kiryukhin, I.A. Prager, A.D., Tuml 'kan,

V.@. Chaykovskly, end V.A, Yamushkovskly. Low-Voltage Gas-Discharging
Counters in the Radioactive Pickups of Apparatus for Technological

Checking of Production 88
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ENOT

5/001/62/000/003/015/¢90
/) 227/ B 162/5101
/$0 9300
AUTHORS ¢ Dogadkin, B. A., Tarnsova, 2. H., kaplunov, M. ¥a., Breger,

A, Khe, Keponaha, la M., Yaynohteyn, 3. 1., Vizel', Ta. .,
Karpov, V. bL.

TITLE: Intensification of the process of radiastion wulcanization
and tachnical principles ef an experimental installation for
radintion vulcanisation of tyres : )

P3RIODICAL: Referativnyy shurnnl. &himiys, no. 3, 1962, 995 - 596,
abstract 3P275 (sb. "Radioakt. izotopy i yadern.izlucheriya
v nar. kh-ve S5SR, v. I k., Costoptexhizdat, 1961, 184 -195)

TZAT: An investigation was nmade into the effect of mediua {air ond wnmatay
tenperature (from -196 to 100°C), senaitizere and {nhibitors ur. radiation

vulecanization under the action of 0060 y - radiation of butadiene,
putaliene-styrens and natural rubber. The degree oF eroes-linking in air
is higher than in vacuum. In the presence of 2 % phenyl - t - naphthyl-
smine the radiation-chemical yield of cross-links par 100 ov of absurbed
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Intennificuhion of the process -** H1ﬂ7/8101

enerC iy dropn bY nalf for putadione rubner ip wacunme The docraai? in
non—anburnt&on 1g only purt\nlly pr\nlned by cronn‘linking and oridation,
and in the anin thio phonomanon in prohnbly connected #ith tha roranation
of intrn-molc 7 The crons—linking at dtf(cront tnnpcrahureu
g to 8 4 1 e v of the rubber. Aliphatic poly-
nalf (o 25 H ensure
c alrangth equal %0 the atrength of
0 contnining

e

nigh 8

the addition ©

butadienc-ntyr

irradiat

preseonce of

ponnessé

principlon of a techn axp nat:llation for
radiation vulonnilation of i t of y-mdia-
tion aources were oompareds cleor reactoly
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5/051/62/000/003/085/090
intensification of tho procans ... prez/mniol

gpait-fuel assenblion, 0060 and different types of irradiatorc. A nchemn
ig proponed for a tachnologicnl procesns for an axparizentnl inatnlliantieon
#ith spent-fual agoenblies. [Abntrncter's notet Conplnte trnnnlu&ionl
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B159/8101
S yeoc
AUTHORS: mikhomirova, N. S.) Malinskiy, Yu. M., Karpov, V. L.

TITLS: Irreversible and reversible changes of the diffusicn
cheracteristice of certain polymers as & result of the
action of gamma radiation on & polymer

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 3 1962, 644-645,
abstract 3R65 (Tr. pPashkentsk. kxonferentsii po mirn.
ispol'zovaniyu atomn. energii, 1959, v. 1. Tashkent, AN

UzSSR, 1961, 334-339)

ux?: The diffusion of lle, Ar, and Xe through films of polyethylene (PE),
polyanide-54/10 (PA), methylolpolyamide—2/10, CKC-30 (SKs-30) and
polytetrafluorethylene EPTFE) after gamma irradiation is gtudied. The

constants of diffusion D) and permeability (PR) were determined. In the
case of He after a dose of 400 Mrads at 25 and 95°C, D and PR decreased
for all polymers. On increasing the jrradiation dose the activation
energies of D and PR increase in the case of the polyamides; in the case
of PE when the jrradiation dose Wag inoreased to 400 Mrads the activation

card 1/2
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Irreversible and reversible «». B159/B101

energies decreased and then remained practically constant. In all cases

an aftereffect was obgerved. It was establighed that PR sharply increases

at the initial moment of {rradiation. PR assumes its initial value on

removali of the source. The acceleration of PR grows as the dose rate is
increased. It ig assumed that the increase of PR is due to an increase in W
solubility of He, AT, and Xe, or by an acceleration of D, or by both 4
factors simultaneously. [Abstracter's note: Complete translation.]
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3312k
158520 5/638/61/001/000/055/056
Vi QILS"(7004/330/*71) 545 B104

AUTHORS: Karpov, V. L. Malinskiy. Yu. M., Mitrofanova, L. V.,
glinitsyn, S. T.» Finkeli, E. E., Fridman, A. §. Chernetsoy
S. M.

TITLE: Increase of the thermal stability of polyethylen-insulated
lines by itonizing radiation

SOURCE: Taghkentskaye konferentsiya po mirnomy igpol'zovaniyu
atomnoy energii. Pashkent, 1959 Trudy- v- 1. Tashkent,

1961, 383~389

TEXT: A copper wire 1 mm in diameter and insulated with 0.5 mm of
polyethylene was i{rradiated by a Co 0 gamma radiation gource of

20,000 g-equ. Ra in a vacuum as well as by an electron linear accelerator
in the air. The thermal stability of the irradiated samples was deter-
mined by the analysis of the thermomechanical curves, i.e., 0f the time
dependence of deformation under given load and with the temperature rising
by a constant rate of 50 deg/hr, using a specially built device. The
deformation that was attained is a measure of thermal stability at given
temperature and joad. The lifetime of the workpiece can be estimated from
card 1/4
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3312
s/638 61/001/000/055/056
Increase of the thermal stability ... B125/B104

the time dependence of deformation (likewise measurable by the above-
mentioned device) at constant temperature and load At increased tempera-
tures the deformation 4is the lower,; the higher the radiation dose, and
remains practically cons > 0 The restriction of deformation
under a 1load of 0.5 kg to about half the radial thickness by irradiation
with doses of 100-150 Mrad or by irradiation with 1-Mev (15 pa/cmz)
electrons for 2-4 min guarantees the usability of lines above 80°C. The
final deformation is increased by a load increase without any change of
its nature. The line gtill remains efficient if the load is quadrupled.
The amount of final deformation is not affected by the rate of tempera-
fure increase over a wide range. The deformation is only little tempera-
ture-dependent under both long and brief load action. A line with
irradiated insulation can be exposed to 180°C for at least 4 hrs. and
remaing efficient for some hours even at 230—250°C, If suitable
stabilizers are intrcduced into polyethylene, the maximum operating time
in this temperature range can probably be increased considerably. and the
line can be exposed to even higher temperatures for a short time. The
increased thermal stability improves the reliability of insulated wires
at high temperatures, egpecially in the case of breakdown, and increases
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: iation in vaocuo

Ggmma irradid Mrad
s b4 mal temperatures. ¢ nore than 200
the Operaﬁ}ng‘ﬁlmelit nzz 709 and 90°C, while dOSEJizft:e air reduces the
increuasef ih? ?t?bi diitiO“ of 0.4 mm thick samPles‘ 20% and 90°. The
reduce it g@g %??a-‘d also the tensile strength'&" n vacuo with doses
relative olengat o i?es a adlatlo? iion jrradiated with

h preperti insulsd
best stre?gﬁhiﬁzgp The tensile 8 ilesstrengtha resistance 1o
of up to 100 Mréd- rogented in Table 1. Tens of a sample srradiated
fast ele?trzgg‘égzegkdown and electrical reiistaiiih i tv electrons for .
frost, eleci?yio gquivalently, ¥ ¥ tion tO
: 100 Mrad or, eqQ f line insulatl
with a gamna do8é¢ of The resistance © jated
: tiafaotory. . . samples irradia

2-4 min were fully B&&.80 ing rediastion dose. 3 diated

: I noreasing aples irra
therma ailng d;igamzizhrouiatant in this Zeiyeczezhﬂg iigges, and
#ith electrons ¢ igu ’ anprlighs

. o dose. es to Eng
with an equlvalengos‘;?: .ad 2 non-Soviet. The woKriﬁfmZﬂ%. D., Rose D. Je
1 referencesi‘ Ztibna read as follows: Dolle M.:B in 2. Brit. Plastiocs,
language PUBLISORO0, Tig04, 1954; Charlesby A., Baify
J. Am. Chem. *?
30, 4, 146, 1957
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ASSOCIATION: Gosudarstvennyy n.-i. institut kabel'noy promyshlennosti H
(State Scientific Research Inatitute of Cable Industry). - B
M.-i. fiziko-khimicheskiy institut im. L. Ya. Karpova :
(Scientific Physicochemical Research Institute imeni L. Ya.
Karpov). Vsesoyuznyy elektrotekhnicheskiy institut im. i
V. I. Lenina (All-Union klectrotechnical Institute imenti .
V. I. Lenin) S

Table 1. Tensile strengths of insulations irradiated with fast electrodes.

Legend: (1) irradiation technique; (2) nonirradiated material; (3) voltage

§4) exposure (min); (5) tensile strength, kg/cmz;‘(6) relative elongation,

Ge S e e— N o e—— e
7 . H @ Hanpaneuie @
P @ coony 05 AMs | 1 Ms
CIHM 00y eHS | YeHHB TR ()
matepiaal— | 2 l 4] 8|16 | 0,5 | 1 l 2 4
‘onpoTHBaCHHE  Pa3-
p'brl)ny, refcas P 160 1481 1341 131 1158 { 154 166 | 159} 1431 131
@Omocurcnbnoc yaau- .
neiue, % 480 4521 221 | 144 | 106 | 38| 461 | 357 | 266 165
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AUTHORS : Blokh, G.A., Karpov, V.L., Malinskiy, Yu.M.. N
0l'shanskiy, L.P., and Khloplyankina, M.S. :
TITLE: The action of ionising radiation on cable rubbers

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika .
no.2, 1962, 14, abstract 2B 79. (Vestn.
elektroprom-sti, no.8, 1961, 52-58).

TEXT: Cable rubbers gnd cable constructions were subjected
to gamma radiation from Co 0 in a source with an output of

21 000 g-equiv.rads. The specimens were irradiated to a dosag2
of 0.3 Mrad/hour., Radiation was found to cause some chemical L
changes in cable rubber which progesssively impaired its physical, L
mechanical and electrical properties, Radiation doses up to
50-100 Mrads on specimens in vacuum or immersed in water, causes
smaller change in the properties of rubber than does irradiation
in air. This indicates that oxygen participates actively in the
processes that occur in rubber subjected to ionising radiation,
On the simultaneous application of temperatures up to 70 OC and
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radiation for a period of 70 hours, rubber grade T(C-35 (TS-3%)
was more stable than grade WH-~-40 (ShN-40). Dosages above

100 Mrads caused complete breakdown of rubberised clcth.

Graphs are given of changes in the physical-mechanical and
electrical properties of various cable-insulating rubbers
subjected to ionising radiation.

7 illustrations, 6 literature references,

[Abstractor's note: Complete translation.]
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AUTHORS: Bulanovskaya, Z. S., Varshavskiy, Ya. M., Karpov, v L.,
and Petrov, I. Ya. - T e

TITLE: Influence of gamma radiation of Co on isabtrio wxchange

between hydrocarbon polymers and guseous oo lEIIUR
PERIODICAL: Doklady Akademii nauk SSSR, V. 1353, ne. 1, 1961, 1.6-148

TEXT: In a previously issued work (DiN, 118, 315 (1953)) it has been V><
demonsirated that ionizing radiation 1eads to isotopic exchange beiween

the hydrogen of some polymers and deuterium. Experiments made at that

time were based on the radiation of a water-moderzted water-cooled reactoT.
It was the aim of the present work to give this effect a more detailed
examination by applying pure gamma Tays of €060 and to find out whether
such exchange also occurs in low-molecular hydrocarbons. Experiments were
made in metal ampoules (20 ml) at a deuterium pressure of up to 150
atmospheres. The stuffing box of ihe ampoule valve was made of polyethylene.
Its cover was provided with an end cap. After irradiation the deuferium
pressure vas measured, the sample was burnt in 02 at a temperature of
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. 5/020/61/133/001/019/023

Influence of gamme radiation of... 3101,/3231

900°C, and the deuterium concentration in the water of the combustion & T

product was determined. As has been shown by control tests, long-lasting R
contact between polymer and deuterium fails to form heavy water in the e
combustion product. The polymers used in the process w%ere polyethylene E i
and polymethylmethacrylate. Fig. 1 showg the deuterium concentration in :
nolyethylene as & function of the radiation dose, Fig. 2 as a function of /

pressure (dose, 2(}0~1O6 r). Applying low pressure (up to 2 atmospheres)

resulted in a rapid increase of the deuterium concentration which slowed X
down, however, when pressure was raised (up to 150 atmosgheres). gxperi— %;
ments made at temperatures of 100°C and -196°C, at a dose of 80-10° r, and -
at a deuterium pressureof 100 atmospheres ghowed that the deuterium 5
conteat of polyethylene amounta to 0.25 atoms?, whereas at the temperature

of =196°C 0.08 utom% was obtained. The results stuted hereinafter nave

been obtained with liquid low-molecular hydrocarbong:
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Influence of gamma radiation of. B'01/B231
Table 1
substance originally pressurs of D, ata, cconcentrationy yiald,

weight-in bafors | after. |cf D, atom% molecules

quantity, g irradiaticn per 100 ev
n-pentana 0.80 ] ‘0 0.09 0.8 g
n-pentane 0.70 147 A8 0.46 3.9 e
cyclopentane 0.50 0 10 0.'8 1.3 v
cyclopentane 0 70 . 147 125 0.55 4,0 '
n-hexane 0.46 0 10 0 ¢ 0.8
n-hexana 0.55 T2 135 0 26 2 2 /)(
cyclchexane 0.43 0 0 0 02 01
cyclchexane 0.50 142 1472 0 2 1.6
benzene ¢.80 10 -0 0.05 0.2 P
benzene 0.5% Y47 s 132 902 b

It has thus been confirmed that 1onizing radiation initiates 18Gtopic
exchangs of hydrogen betwsen the C=-%E bcaas Th2 typz of radiation has no
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B110/B138

4UTHORS: Bubis, L. D., Karpov, V. L., Malinskiy, Yu. ii.,
Yanovskiy, D. M.

ITLa: Polymerization of vinyl chloride under the action of | ~rays

PERIODICAL:  Plasticheskiye massy, no. 4, 1962, 3-6

O

TZXT: Industrial PVC with 0.5 % impurities (vinylidene chloride, chloro
ethyl, methanol, acetylene, 8-chloro propylene, methyl acetylene) was
polymerized by means of y-rays (Co®0, 18,000 g-equiv Ra). The kinetics
showed it to be a case of radical polymerization. There was a long
induction period at -78, -20, 0, and 2G°C and ? = 15 rad/sec, due to
removal of primary radicals which reacted with the impurities. The total - * ]
activation energy was 4.7 kcal/mole calculated from the temperature T
dependence of rate of polymerization between 10 and 20 % conversion with e A
constant radiation dose. This is quite close to the figures obtained for :
the radiation polymerization of methyl methacrylate (5.15 kcal/mole) and
styrene (6.45 kcal/mole). It is lower than with initiated polymerization /
since under irradiation the radical formation is independent of temperature, '

Card 1/3 ' 2R
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The radiation dependence of the rate of polymerization is: v = APY, where

A = const for a given tempersture, n = 0.956 T 0.07.. This indicates
polymerization by the bimolecular mechanism. If the yield for 100 ev

absorbed energy is calculated from the corresponding rates, & = B/P", where

G = yield, B = const for a given temperature, m = 0.47 t 0.04. 'Thus, an
increased rezdiation dose accelerates polymerization but reduces the

efficiency of the process. At -20 and 20°C and 1-1% rud/sec, the
characteristic viscosity decreases with increusing dose. This ralses the
ini*iation rate and the concentration of active centers, which causes a
recuction in polymerization. Viscosity increases with a temperzture drop

from 20 to -20°C. & further drop, however, lowers it., The temperature
coefficient of the degree of polymerization is positive. This was observed

in PVC polymerization between -78 and 20°C. The temperature dependence of

the characteristic viscosity was anomalous between -20 and 20°C. This is

due to increased probability of the chain teing broken due to transfer via
monomer and impurities, which may lead to a change of the molecular weight. +f
Characteristic viscosity and decomposition temperature increased up to
~20 % conversion, falling with further increase. The initial decrease of
characteristic viscosity and thermal stability is due to impurities which

Card 2/3 1
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Polymerization of vinyl... B110/B138

break the chain. The relutive amount of impurities and their effecct on the
polymer properties decrease, and characteristic viscosity and decomposgition
temperature increase, as the degree of conversion rises. Destruction
processes, formation of long-lived radicals and ramifications, occur under i :
irradiation, which reduce characteristic viscosity and thermal stability. ey
The color intensity increased with radiation dose owing to formetion of :
conjugate double bonds. The polymer obtained at -20°C, 2:107 - 5.109 rad ;
had T,=100°C; in radical polymerization, Ty = 75-80°C. Therefore, "
nigh-purity vinyl chloride must be used for radiation polymerization, and

irradietion cf ‘the polymer should be avoided to preserve its stability.

It is recommended that polymers insoluble in the monomer should be .
continuously withdrawn from the radiation zone. There are 9 figures. ;1
The most important English-language reference reads as follows: '

.

4. Charlesby, Atomic radiation of Polymers, N.Y., 1959.
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1304 B101/B110

5\4‘;00

AUTHORS ¢ Yegorova, %, S.. Malinskiy, Yu. M., Karpnyi“KLWEL;_K&lmanson_
A. E,, Blyumenfelt'd, L. A. LA

TITLE: Kinetics of disappearence of free radicals in irradiated
polyvinyl chloride
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no., 1. 1962 64 . 65

TEXT: The authors studied the decrease of concentration of free radicals
in irradiated polyvinyl chloride in vacuo at 70 - 100°C by means cf epr.

Degassed polyvinyl chloride powder was irradiated with 200-kev electrons

(O,QAa/cmz) for 10 min in vacuo (about 10°4 am Hg) at 77° K. The epr
signal was recorded by the apparatus of A. G, Semenov, N. N. Bubnov (p
bory i tekhnika eksperimenta, 1, 92, 1959) and compared with that of &
standard diphenyl picryl hydrazyl.

i
Fs3

r
h
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Kinetics of disappearence of ... B101/B110
Results:
Temperature, °C 70 80 30 100
(1/7)107 2,92 2.83 2.76 2 68
K-102 0.06 0.28 2.76 8.04 \>/

T = absolute temperature. k = constant of the rate of disappearence of

: radicals (number of paramagnetic particlesmlﬂg“sec~'), Th2 functicn

Y log k = f(1/T) is linear (second-order reaction). In the temperaturs

) range studied, the activation energy of recombination was 44-5 kcal/mole,
There are 2 figures and 4 references: 2 Soviet and 2 non-Sovist. Th: iwo
references to English-language publications read as foilcws: A, A, Millers
J. Phys. Chem.. 63, 1755, 1959; Z. Kuri, H, Usde S, Shida J. Chem. Phys,
32, 371. 1960.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physic
chemical) Institute imesni L, Ya. Karpov). Instiiut khim:i-
cheskoy fiziki AN SSSR (Iunstiz=uis -7 Themisa® Physize AS 3si:
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Polﬁerization of vinyl chloride under the effec
t of
Plast,massy no.433-6 162, ° gmﬁﬁia{;;l;)
(Vinyl compound polymers) (Gamma rays)
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5/844/62/000/000/094 /129
D204/D307

AUTHORS:<;£§£%2}+_1;_L,,—Leshchenko, S. 8., Mitrofanova, L. V. and
¥Yinkel™, ®. E.

TITLE: The effect of various additives on radiational cross-
linking and thermal stability of ‘irradiated polyethylene
(x) . :
Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy kh-.
mii., id. by L. 5. Polak. Moscow, Izd-vo AN S3SR, 1962,
547-553 :

TEXT: The aim of this work was to find suitable stabilizers for
irradiated PE and thus increase its useful life at higher tempera-
tures. The additives, i.e. soots and silica gels, a copolymer of
phenol and styrene, HZN.C6H4.N(CGH5)2, dinaphthylmethane, dibutyl
5n maleate, dibutyl Sn stereate, dibutyl maleate, -naphthol, and

phenyl—-naphthylamine were mixed into PE by rolling and hot-pres-
sing, in amounts of 1 - 15 parts by weight. The specimens were y
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irradiated in air and vactum (~100 Mrad, at 0.6 - 0.8 lrad/hr), and
their thermonmechinical properties were studied at 150, 200 or 300°C.
Channel and 'Vulcan' soots,' the phenol-styrene copolymers NH2.C6H4.—

N(C6H5)2, and gilica gel 'Aerosol' exerted no stabilizing action on

PL; additives containing aromatic groups exerted a pronounced anti- ‘
radiation action; additions of silica gel type 'i! (6102 containing

e
uni- and polyvalent metallic admixtures) and of the organotin com- '

pounds exurted a strong stabilizing effect. The uvpecimens contain-
ing 10 parts by weight of the above stabilizers had their useful
life prolonged from 6 to 60U hocurs at 2000C and from 200 to 1500 hrs
at 1500C, The effects of stabilizers depended on their content, the
medium {air or vacuum) and temperature. Additives containing aro-
matic groups thus prevent cross-linking on irradiation but do not
inhibit oxidative ageing processes, and yice versa. Organotin de-
rivatives may participate in reactions proceeding through hydroper-
oxide radicals and leading to the formation of a network with oxy-
gen bridges. The assistance of N. I. Sheverdina and L. V. Abramova,

—
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- who supplied the organotin compounds
3 figures and 2 tables,

ASSOCIATPIONY

im. L. Y

Fiziko—khimicheskiy institut L, Ya,
bel'noy promyshlenncsti (Physico-Che

A SRR M|
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» 18 acknowledged. There are

Karpova; NII ka-
mical Institute

a. Karpov; NII of the Cable Industry)
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8/844/62/000/000/099/129 '
D234/D307 .

’ Maliqskiy,.Yu. M.,

AUTHORS 3 Blokh, G. A.,_&gnpnx+_1,_1u
kiy, b P. and Khloplyankina, M. S.

0l1‘'shanse-

The effect of ionizing radiations on cable rubbers and

TIPLE:
structures

prudy 11 Vsesoyuznogd soveshchaniya po radiatsionnoy khi-
mii. bBd. OY L. 5. Polake Mosoow, 12zd-VO AN S5SR, 1962,

581-588

TEXT ¢ Specimens were jrradiated by 2 0069 gource. Up to 8 dose of

50 megarad the properties of rubbers changed relatively 1ittle. At
to less than & third

higher doses, relative elongation decreases
d complete destruction of V///
v

SOURCE

and strength diminishes. Above 100 megara

rubberized fabric in cables 18 obuerved. In insulating rubbers
strength decreases considerably, especially with 20V megarad. An
increase of the dose %o 350 megarad increasgs the Strength again.
Tn hose rubber ) H-4D (ShN-40) Strength drops by o5 - 30% with 50 =
100 megarad, but petween 100 and 300 megarad it became higheT than
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AUTHORS ¢ Mikhaylov, N. V., Tokareva, L. G.y Bratchenko, T. Dey
Karpov, V. L. amd lMalinskiy, Yu. M.
__.,/’/——’___‘

pITLE:  The action of J” radiation on artificial fibers

SOURCE: Prudy 11 Vsesoyuznogo.soveshchani a po radiatsionnoy khi-
mii. kd. by L. s, Polak. Hoscow, dzd-vo AN SHUR, 1962,
539-595 :

TEXT: The effects of 0.05 - 1000 Mrad doses on

ester fibers, and the pogsibility of im
lity of synthetic fibers and impro
the addition of various monomers,
terephthalic fiber was practically unaffected un
100 Mrad, owing %o the stabilizing effect of the aromatic groups, V//
whilst a caprone fiber was & at 1 lirad. The specific
viscosity 0%) ne filaments

ib i

e

and single ) was mea-
sured., Tor uum and decreased

—_—
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The action of j” radiation ... D204 /D507

in air, whilst n of the monofiber increased when the latter vas ir-
radiated both in tlie presence and absence of air. This, and the

changes in the stirength and' elongation showed that polyamide fibers
undergo oxidative processes’on irradiation; %the greater changes in
tie ,)rcsencé of 02 were pz'f_r_ticularly pronounced for the thinner fi-

bers. Thin fibers underwerit;destruction when irradiated in air,
whilst thicker specimens begame structurized owing to the less rea-
- dy diffusion of 0O, intq the’ mass; structurization of the thicker

fibers was also observed in-vacuum. In contrast to the caprone fi-
ber which was mainly structurized in both amorvhous and crystalline
states on irradiation, a terylene fiber was 1la_goly destroyed in
the amorphous and structurized in the crystalline state. This dif-
ference in the behavior of polyanide and polyester fibers 1is ascri-
bed to the considerably higher crystallinity of the latter. The
above phenomcna should be kept in mind when artificial fiber mate-
rials are to be utilized in practice. The effects of additions of
acrylonitrile, styrene, toluyldiisocyanate, hexamethylenedilisocya-

_nate and vinylpyridine to the caprone fiber were studied, with
Card 2/3 !
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doses of 0.01 - 50 Mrad, finding that in all cases, for a dose of
50 lirad, the loss in stren%th was considerably reduced by the mono-

mers, both at 20 and at 809C. acrylonitrile grafted on to the ca-
prone fiber. There are 3 figures and 4 tables, T
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im. L. Ya. Karpova (All-Unidn Scientific Research

Institute of Artificial Fibers; Physico-Chemical In-
stitute im. L. Ya. Karpov)
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SANDOMIRSKIY, D.M.; KARPOV, V.L.; YURKEVICH, V.G,

Rediation vulcanization of rubber in latex. Vysokcm.sged. .
4, no.7:1064~1079 J1 162, (MIRA 15:7)

1. Moskovskiy institut tonkoy khimicheskoy tekhnologii imeni '
2 Lemonogsove i Fiziko-khimicheskiy institut imeni Karpova.
- (Rubber, Synthetic) I
(Vulecanization) L
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AUTHORS 3 fgqrpQyj~jl~E;1\Pomerantsev, N. M., Sergeyevs N. Y.

TITLEs Nuclear magnetic relaxation in jrradiated rubbers
£RIODICAL: Vysokomolekulyarnyya soyedineniya,‘v. 5, no. 1y 1963, 100-107

PEAT: A gtudy has been nade of the nucleal magnetic resonance gpectra of
c«t (SKB) butadiene rubber with 60 = T0% 1,2 ponds, and Kk . (SKD) butadiene

rubber with 90-95% 1,4 bonds. Irradiation wab carried out with Co 0 in
doses up 1o 500 Mrad. Results: Non-irradiated SKB showed 8 line 0.2:9.02
Upon {rradiation, the intensity of ‘this line decreased with in-~

creasing dose foT SKB irradiated at 10-2 mn Hg or in eir. Instead a line

i the intensity of which increased with the

ated SKD was equal %0 that of non-irradiaﬁﬂ

SKB. With jrradi the intensity of the narTow line also decreased
witn increasing dose, f the broad line increased. The only
aifference was thal the intensity of the narrow line still noticeable atb
nigh doses (150 - 300 Mrad) fell to the background noise at 70-80 Mrad with
SXB jrradiated in vacuum, ab ~ 180 Mrad with SKB jrradiated in air, and at
Card 1/} R
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200-220 Mrad with SKD jrradiated in vacuul. Measurement of the line width
petween =100 and +20°C ahowed that the motion of protons waé inhibited at
-90°C. This temperature-correéponded 4o a line width of 9.1+0.4 o€« - '
arccording o 1. G. Powles (Polymer, 1960, 219) an activation enersy of 15
-2 kcal/mole was calculated for non-irradiated SKB, and 8 correlation time

T was found in the order of 10°¢ - 10-8 while activation energies, cal=- ii}i

cor
culated according to dielectric or mechanical relaxation methods, equal V)(‘
30 and 39 kcal/mole. Conclusioni Irradistion converts the protons from &

state with high correlation frequency,.m5 - 10° cps, to an jnhibited state

with_101 - 102 cps; there is a transition state with 102 - 103 CpS8e Dis-
cussion of data found by He Se Gutowsky et al. (3. Chem. PhyS.» 27, 53T
1957) concerning magnetic relaxations of rubber yulcanized with sulfur
shows that the C=-C cross 1inking due to jrradistion is more golid than the
one due tO g~bonds because the potential parrier of rotation 18 jower for
the latter. 3.5% of the protons remain uninhibited when the rubber 18
jrradiated in air. Oxygen-containing crose 1inks with low potential R
parriers are formed. There are 6 figures. : ‘ :
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"Effect of gamma irradaition on natural and synthetic latexes.”

Report submitted to the Conference on the &nplication of Large Radiation Sources
in Industry, Salzburg, Austria 27-31 May 1963
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Nuclear radiation sources for radiational-chemical studies.
Probl.fiz.khim., no,l:61-72 '58. (MIRA 15:11)
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Inhibiting properties of stabilizers studied by the

thermomechanical method, Part 2: Organotin compounds

as stabilizers of polyvinyl chloride under the 3ffzct o:iL‘z 8061811
i t and a rays. Vysokom. soed. 4 no.l<:] 1

gl%IgQEempera ures gamm; ¥ (iera i5.12)

1, Nauchno-issledovatel'skiy fiziko-khimicheskiy institut
imeni Karpova.
B (Tin organic compounds) N
(Vinyl compound polymers) (Inhibition (Chemistry))
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| AUTHOR: Gorodinskiy, S.M.; Karpov, V.L.; Nosova, L.M.; Panfilove.!, Ze fe.;
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" TITLE: The development of a nmsticated rubber on K polyvinylchloride base for
3 shielding against radioactive substances ‘

SOURCE: Zashchitny*ye pokry*tiyav atomnoy tekhnike (Shielding in nuclear “engine
eering); sbornik statey. . Moscow, Gosatomizdat, 1963, 25-34° e

:TOPIC'TAcs- nuclear engineering, masticated rubber; nuclear shielding, radio-

i activity, polyvinylchloride polymer, radioactive shielding, radioactive cone~
tamination, residual activity, 57-40 rubber

" ABSTRACT: It is pointed out that, of the industrial polymers produced at the
present time, polgvinylchloride is, in terms of its fnexpensiveness and mech=
~anical and technological prope¢rties, the best material to serve as a base for
shielding in nuclear engineering., The authors testéd many masticated rubber
_materials on polyvinylchloride: resin bases in terms'of their sorption=-desorp-
tion characteristic as a function of the type of polyvinylchloride resin, pro- -

‘cessing conditions and the presence of different components which provide for
Y3 L . ) S
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the required physico-mechanical and technological properties of the materials

(By "sorption-desorption properties" the authors mean the ability of the mat-~
erial to absorb radioactivity and to be washed free of these radloactive sub-
stances through the effect of special cleansing solutions; the sorption- desorp-
tion characteristic is expressed by the residual activity of the material ian
percentages of the original contamination). The results of these tests are
discussed. The optimal solution of the problem of developing a material to

meet the specific operating requirements involved in working with radiocactive
_substances was found in an entirely new principle of composition. This prin-
ciple consists of the introduction into the composition of specially selected
admixtures of hydrophobic substances which separate out on the surface of the
masticated rubber in the form of a thin layer. The research conducted along
these lines by the authors led to the possibility of developing on the basis of
‘the most accessible polymer - polyvinylchioride ~ a new type of shielding
material, called masticated rubber formula 57-40 and 80. This material is5 e
thermoplast:ic and its physical and mechanical properties depend ‘to a large degree
on the temperature (its tensile strength, for example, changes with increasing
temperature) and, for this rcason, the formula use must be limited to a temperature
{nterval of from O to 50C, The effect of the radiation dosage on the strength

. Card_ "2/3 L .
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of the masticated rubber and on its elongation are discussed along with tertain
gther specific characteristics of the material, The authors point out that

. formula 57-40 and 80 masticated rubber has successfully undergone tests under

© different conditions and 4s presently being widely used as a shislding material
in radiochemical laboratories and at atomic power centrals. Easily deactivated

- and possessed of extremely high resistance to wear,this shielding materiai,-
produced in thicknesses of 2 and 3 mm, is particularly suited to continuocus
covering of floors and, produced in thicknesses of 0.3, 0,5 and 0.7 mm, may be

" utilized as a wall covering, The masticated rubber is available in colors of

~ brown, orange, blue and white, "L.I. Kuz'mina and L.G, Darilova of the Okhtin-
skiy khimkombinat (Okhtinsk Chemical Works) took part im tha work." Orig, art.

- has: 7 figures, .
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